Abstract. It analyzed the total energy consumption and energy structure in transportation. Then it elaborated carbon emission accounting method, energy activity data and carbon emission factor in detail. It made an empirical analysis of the emission measurement model and verifies the applicability of the measurement methods used China's transportation data. Finally, it analyzed the scenarios of China's transport emissions reduction. The results show that the total energy consumption of transportation in China will continue to increase. Optimizing the energy structure could regulate the growth trend of carbon emissions effectively and can increase the emission reduction potential through relevant energy policies.
Introduction
Global environmental problems like climate warming, the frequent occurrence of bad weather caused by greenhouse gas emissions such as CO 2 , have posed severe challenges to human survival and social sustainable development. As the basic industry of the national economy, the transportation industry occupies 1/3 of the total energy consumption in the world, and has become the second largest energy-consuming industry. According to the IEA's statistics, CO 2 emissions of the transport sector accounted for about 23.9% of the global carbon dioxide generated by fuel combustion in 2015. North America and Europe accounted for 34% and 27.6%. In comparison, the ratio is 9.3% in China. However, the energy consumption in China's transportation industry has been growing rapidly. In 2015, its energy consumption reached 383.18 million tons of standard coal, 5.5 times more than in 1995. Energy consumption and carbon emissions have become increasingly prominent in transportation sector, which is one of. the three major carbon emissions sources, with industry and power generation together. Therefore, taking economic development into consideration, how to reduce carbon emissions of the transportation sector has become the frontier and hot issue of current research.
The Analysis of Energy Consumption and Structure from Transportation Energy Consumption Growth From Transportation is Significant in China
With the rapid economic development in China, the growth of passengers, freight transport and the energy consumption from the transport industry are rising year by year. The growth rate is higher than the other sectors. According to China statistical yearbook 2017, the energy consumption of transportation in China is 383.18 million tons of standard coal in 2015. The proportion of the total energy consumption of the whole society is 8.9% (Figure 1 ). The developed countries accounted for 20-40% of transportation energy consumption, much higher than China. Energy consumption in China increased by 2.3 times from 1995 to 2015. While that in transportation increased by more than 5.5 times, much higher than the average social growth rate. of energy from Transportation and its proportion.
The Structure of Transportation Energy Consumption is Optimizing Continuously
The types of China's transportation energy consumption include coal, coke, crude oil, gasoline, kerosene, diesel oil, fuel oil, natural gas and electricity mainly. For structural comparison, the standard conversion factor in China Energy Statistical Yearbook into standard coal ( In the dynamic changes of transport energy consumption per year, diesel is the most of energy-consuming in transport, accounting for nearly 50% of the total transport energy consumption in China. Followed by gasoline, diesel and gasoline account for almost 70% of transport energy consumption. Gasoline, natural gas, electricity consumption into a rapid upward trend. In particular, the popularization and application of new energy vehicles (hybrid, natural gas, electric vehicles, etc.) in China, have replaced diesel in a certain extent and reduced the growth of diesel of transportation energy consumption, while reducing the growth rate of Total energy consumption from transportation in China.
Carbon Emissions Based on Energy Consumption and Emission Factors
There are two ways to measure carbon emissions. One is the "top-down" approach, which uses the amount of energy consumption and carbon emission factor. The other one is the "bottom-up" approach, which is based on mileage of the main transportation types, energy consumption per mileage and the energy emission factor. Due to the difficulty of obtaining the mileage of different modes of transportation, large regional differences and limited accuracy of data, the carbon emissions result will be deviated. Therefore, this study selects the "top-down" method to measure the carbon emissions of the transportation industry.
Measurement Boundary
In this article, indirect emission of net electricity consumption actually occurs in electric power production, so it does not measure or emit a factor equal to zero. 
Selection of Measurement Methods and Emission Factor
In model (1), C , E , f and g are the carbon emissions, energy consumption, emission factors and gasification coefficients (refer to the conversion coefficient between carbon and carbon dioxide, g =44/12). i is for energy types, including coal, coke, crude oil, gasoline, kerosene, Diesel, fuel oil, natural gas and electricity.
The choice of carbon emission factors is based on a variety of energy average low calorific value, carbon content and oxidation rate, and determine the carbon emission factor (Table 2) . According to the dynamic changes of all kinds of energy carbon emission structure in transportation, the carbon emission of diesel oil is the main source of carbon emissions from transportation ( Figure 2) . The carbon emission of diesel increased from 100 million tons to nearly 350 million tons, an increase of 2.4 times in 2000-2015. The carbon emissions of gasoline and natural gas have been increasing year by year. At the same time, the carbon emissions of coal, coke, crude oil and fuel oil are on a downward trend. Carbon emissions of coal in particular have dropped by 44%. 
Emission Reduction Scenario Analysis Based on Energy Structure
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In the above scenario (table 3) assumptions, the energy consumption structure and carbon emissions in different scenarios are measured. Table 4 shows the energy structure and carbon emissions in the three scenarios. By calculation, transportation carbon emissions vary with different scenarios in China (Table 4 ). In the scenario of baseline year, carbon emissions from transportation in 2030 will be 1,065,545,500 tons. In scenario I, the transportation carbon emissions decreased by 3.79%. In scenario II, the transportation carbon emissions decreased by 6.32% with the optimization of transportation energy structure and energy conservation and emission reduction technologies. In scenario III, Under the emission reduction scenario, with the further optimization of transport energy structure and the high application of energy-saving and emission-reduction technologies, transportation carbon emissions have been reduced by 12.64% to 134.6979 million tons of carbon emission reductions.
Summary
Optimizing the energy consumption of transport can reduce the growth rate of the total carbon emissions and meet the objective of ensuring low-carbon transportation while meeting the travel needs of people with appropriate scenarios and policies. Research indicates as below:
(1) Energy consumption of transportation in developed countries accounts for 20-40%, while transportation energy consumption in China accounts for about 9% and consumption per capita is even lower. As the total energy consumption in transportation continue to increase, which will pose severe challenges to China's energy security, reducing its dependence on foreign oil, protecting the environment and reducing carbon emissions.
(2) The continuous increase of the total energy consumption of transportation caused the increase of transportation carbon emissions, mainly due to the large consumption of coal, diesel and gasoline. Therefore, reducing the proportion of fossil fuels (such as coal, diesel and gasoline) in the total energy consumption, increasing the proportion of the clean energy (natural gas, electricity, etc.) in the total energy consumption, can effectively regulate the growth trend of carbon emissions.
(3) Combining with the scenarios of high, medium and low emission reduction, the reduction ratio analysis of transportation carbon emissions shows that the existing assumption of 3% annual average growth of transportation energy consumption conforms to the current development trend. The average annual growth rate of transportation carbon emissions under different scenarios with different energy structures is 12.64%, 6.32% and 3.79%. Therefore, the relevant energy policies can enhance the emission reduction potential.
